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COMPLETE SPECIFICATION 

Improvements in or relating to Apparatus for Injecting 
Paste-Like Substances. 



We, Suckens Groep N.V., a limited 
liability Company incorporated under the 
laws of The Netherlands, of Sassenheim, 
The Netherlands, do hereby declare the in- 
vention, for which we pray that a patent 
may be granted to us, and the method by 
which it is to be performed, to be particu- 
larly described in and by the following 
statement: — 

The present invention relates to an 
apparatus for injecting paste-like substances. 

It is known to inject substances into wood 
for curative treatment of decayed wood, 
which is located already in a building. Such 
injection is preferably effected in the im- 
mediate vicinity of the threatened portions 
in order to impregnate the wood there with 
a wood preserving agent and/or filling 
material. 

Besides fungi- and insect killing agents 
the known wood treating agents also com- 
prise agents for filling and sealing seams, 
cracks, wind shakes, as well as capillary 
and other openings in the wood. The 
attacked wood is rendered suitable again 
for further use because the decayed portions 
are filled with these filling-materials. Also 
wide seams such as those between wooden 
parts of a building and adjacent brick work, 
as well as between glass and window frames 
may be filled by injection or filling-material 
into these seams. Furthermore besides filling 
spaces in the wood, these agents to be in- 
jected may have glueing properties by which 
moreover remaining wooden portions again 
adhere to each other. 

These fillers, as these substances with be- 
sides a filling also a possible glueing pro- 
perty will be called hereinafter, may com- 
prise an artificial resin or a mixture of an 
artifici al resin an d a hardening agent. Here- 



with connections between various construc- 
tion components, such as glass, wood and 
walls can be effected, whereas at the same 
time the penetration of water can be pre- 
vented. 

In general these artificial resins form a 
paste-like mass which, after being forced 
into wood, hardens after some time in the 
wood to a more or less flexible solid mass. 
u A known device for injecting these fillers 
into wood comprises a pressure chamber 
and a needle-shaped nozzle. The substance 
to be injected is to be introduced into the 
pressure chamber and thereafter during the 
injection itself is forced from the pressure 
chamber through the injection needle into 
tne wood by air pressure. 

A disadvantage of the known injection 
device is that the pressure chamber and the 
conduit leading to the nozzle easily become 
clogged owing to the pasty and sticky pro- 
perties of the filling-materials and that, if 
the device is not cleaned immediately after 
use the paste-like mass may harden both 
in the pressure chamber and in the conduit 
to the nozzle with disadvantageous conse- 
quences. 

To eliminate the disadvantages of the 
known device the present invention visualises 
tne niiing paste coming as much as possible 
into contact with portions of the injection 
device that are cheap and disposable after 
U ut i e device furthermore should prefer- 
ably be able to force the paste-like and 
thus viscous substance deeply into capillary 
and thus narrow spaces, which consequently 
requires high pressures. 

According to the present invention an 
apparatus for injecting paste-like substances 
comprises a pressure chamber which is 
adapted to be connected to a source of com- 
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pressed fluid, as exchangeable and dis- 
posable cartridge for containing the paste- 
like substance, the cartridge being located 
in said pressure chamber so that its outer 
5 periphery is completely spaced from the wall 
of the pressure chamber whereby admittance 
of compressed fluid into said pressure cham- 
ber places the cartridge under effective all- 
sided pressure from the compressed fluid, an 

10 injector nozzle connected to the pressure- 
chamber and communicating with the cart- 
ridge, the cartridge having a piston propel- 
lable by the pressure of compressed fluid 
in said pressure chamber toward one end 

15 wall of the cartridge to thereby cause paste- 
like substance "to be extruded through the 
nozzle, and a replaceable connection locat- 
able, in use, in the communication between 
the nozzle and the cartridge. 

20 An additional advantage of the use of a 
disposable cartridge as a receptacle for the 
paste to be injected is that there is no need 
to transfer the paste from the receptacle 
into the pressure chamber of the injection 

25 device as would be the case with a known 
injection device. 

However, it has already been proposed to 
locate a receptacle in the injection device 
but this has previously been done m sucn 

30 a manner that during injection only the 
piston is put under pressure, with the result 
that the paste to be injected exerts substan- 
tial pressure on the walls and bottom of 
the cartridge. In order to resist this pres- 

35 sure on the cartridge walls, bottom and 
the connections between them, the cartridge 
needs to be strong, resulting in greater ex- 
pense. . • . ^ 
It is also possible to resist the great pres- 

40 sur e during injection if the cartridge wall 
and bottom fit closely to the walls of the 
pressure chamber such that the walls ot 
the pressure chamber support the bottom 
and wall of the cartridge over the entire 

45 surface. Such a cartridge, closely fitting m 
the pressure chamber, is however undesir- 
able because cartridges with other dimen- 
sions can not be used without leakage. 
In order to have the cartridge as cheap 

50 as possible, and consequently disposable 
after emptying, the walls, the bottom, and 
the connections therebetween can not be 
made very strong whilst, yet especially m 
order to inject the paste-like substances 

55 deeply into capillary spaces great pressures 
must be applied. Therefore the internal 
dimensions of the pressure chamber and 
the external dimensions of the disposable 
cartridges are related in such a way that 

60 the cartridge is under generally all-sided in- 
fluence of the compressed fluid admitted into 
the pressure chamber during the injection. 

Hereby an effectively all-sided equal 
pressure is exerted on the cartridge due ^to 
5 which leakage of the substance to be in- 



jected out of the cartridge is effectively 
impossible. This pressure is only not present 
at the joint between the cartridge and the 
conduit leading to the nozzle and thus the 
paste-like substance is forced through this /u 
conduit to the nozzle. ■ 

Because the compressed fluid should be 
able to exert pressure onto, generally, the 
entire external surface of the cartridge,- it 
follows herefrom that cartridges of widely 75 
differing dimensions within a maximum limit 
prescribed by the internal dimensions of 
the pressure chamber may be inserted. This 
is an important advantage in respect of the 
known cartridges the walls of which should 80 
closely fit the walls of the pressure chamber. 

Owing to the application of paste-like 
substance it is not necessary to have the 
piston closely fitting to the wall of. the cart- 
ridge. " 85 

Owing to the effectively all-sided pressure 
prevailing, also pressure is exerted uniformly 
over the cross section of the cartridge. Con- 
sequently, the piston does not act only as 
a propelling member, but also as a member W 
for guiding the paste-like substance. The 
piston makes it possible to force the entire 
contents of the cartridge out, whereas with- 
out the piston it might be possible that part 
of the sticky contents could remain on the 
walls. ... , 

To render the disposable cartridge which 
also acts as receptacle for the jailing sub- 
stances, at the same time suitable for use 
with a filling substance consisting of two iUU 
components which are to be mixed just 
before injection and to make it possible to 
pack both substances separately in one single 
cartridge, a cartridge may comprise a sleeve 
with a detachably secured lid at each end iud 
whilst a piston member which serves as a 
guide for the mixture to be injected when 
the mixture is forced out of the cartridge 
is positioned between both lids within the 
sleeve and, consequently, is also capable of 110 
serving as separation wall to divide the in- 
terior of the sleeve into two chambers. 

Herefrom again appears the importance 
of the application of effecting all-side pres- 
sure, for without this all-sided pressure the 1 15 
lids should be firmly secured on the sleeve. 
Without all-sided pressure such a firm 
mounting is possible only by a strong per- 
manent connection, due to which the lids • 
are not removable, or by screw or bayonet 120 
joints owing to which the cartridge would 
become too expensive and could not be dis- 
carded or disposed. 

The invention will be further described by 
way of example with reference to the accom- 125 
panying drawings which illustrate a prefer- 
red embodiment of the invention in 

which: — . • 

Fig. 1 is a diagrammatic longitudinal 
section of a device embodying the invention; 130 
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Fig. 2 is a longitudinal section of the 
preferred embodiment of the injection device 
according to the invention; 
Figs. 3, 4, 5 and 6 are detail sections of 
5 auxiliary parts. 

The device comprises a pressure vessel 1, 
provided with a connection which can be 
connected to a source for compressed fluid, 
such as compressed air. One or both end 

10 walls of the pressure vessel, which may be 
cylindrical, may be detachably secured to 
a cylindrical wall portion 5 of the pressure 
vessel 1. For example an end wall 6 is 
detachably screwed (Fig. 1) by means of 

15 screw thread onto the cylindrical wall por- 
tion 5 of the pressure vessel 1. A bayonet 
joint may be applied instead of screw thread 
(Fig. 2). At the same time one of the wall 
portions of the pressure vessel 1 in the 

20 embodiments illustrated, the detachable end 
wall 6, is provided with an opening 7. 
Apart from this opening the detachable end 
wall forms an airtight peripheral seal with 
the cylinder wall 5. 

25 The needle or chisel-shaped nozzle 3 of 
arbitrary known construction may be de- 
tachably attached to the pressure vessel 1 
by means of a clamping lock 8. In the em- 
bodiments illustrated the nozzle 3 is con- 

30 nected to a detachable conduit 2, which 
with the other end extends detachably into 
the opening 7 of the end wall 6. 

A handle 9 also is mounted on the pres- 
sure vessel. ~" 

35 The substance or substances to be in- 
jected are introduced into the pressure vessel 
1 but remain within their receptacle, i.e. a 
cartridge 10, by opening the pressure vessel 
1 by removal of the end wall 6. In Fig. 1 

40 the cartridge 10 is shown as located in the 
pressure chamber. 

All external dimensions of the cartridge 
10 are smaller than the internal dimensions 
of the pressure vessel 1. For this reason 

45 the compressed fluid, when admitted into 
the pressure vessel through the connection 
4, is capable of exerting an effectively all- 
sided pressure on the cartridge 10 so that 
it is unnecessary to make the cylindrical 

50 cartridge wall 11, the lid 12 and its piston 
14 strong per se, whilst a strong connection 
between the cartridge wall 11 and the lid 
12 is not necessary either. This is possible, 
because an equally great pressure is exerted 

55 on the paste by the piston 14 as on the 
remainder of the surface of the cartridge. 
Only at a connecting member 13, to which 
the conduit 2 leading to the nozzle 3 is con- 
nected, does a lower pressure prevail, due 

60 to which the paste-like mass can escape 
through the conduit 2 under influence of the 
pressure exerted by compressed air. 

By the application of an effectively all- 
sided pressure the cartridge 10 can be made 

65 so cheaply that the cartridge 10 can be 



discarded or disposed of after emptying. 

For this purpose the cartridge 10 com- 
prises a cylindrical cartridge wall 11 of 
paper board or other cheap material with, 
at one end a detachable lid 12 with a con- 70 
necting member 13 therein serving to con- 
nect the interior of the cartridge 10 to the 
detachable conduit 2. Owing to the appli- 
cation of all-sided pressure, a strong con- 
nection between the lid 12 and the wall 11 75 
is not necessary. 

The other end of the cylindrical cartridge 
wall 11 is closed by means of a piston 14 
which may be for example a disc with an 
upstanding edge as indicated in the draw- 80 
ing. 

Because the material to be injected is 
paste-like there is less need for the circum- 
ference of the upstanding edge of the piston 
14 to closely fit on the inner periphery of 85 
the cylindrical cartridge wall 11 than would 
be the case with thin liquids. 

Owing to the effectively all-sided prevail- 
ing pressure, also pressure is exerted sub- 
stantially uniformly over the cross section 90 
of the cartridge, consequently the piston 
does not act only as a propelling member 
but also as a member for the guiding of 
the paste-like substance. This piston makes 
it possible to force the entire contents of 95 
the cartridge out, whereas without the piston 
it might be possible that part of the sticky 
contents remains behind. 

By the effectively all-sided pressure use 
of a cheap paper board cylindrical cartridge 100 
wall 11 and a cheap piston pressed from 
sheet material is made possible. 

If desired, the piston 14 can be positioned 
more to the interior of the wall 11 and 
instead of the piston a lid may be located 105 
detachably on that end of the cylinder. 
The piston 14 then divides the cartridge into 
two chambers which may be of importance 
when the mass to be injected comprises two 
components, for example, synthetic resin 110 
and a hardening agent which should be 
mixed with each other only shortly prior 
to the injection. The piston then can main- 
tain the two components separated from 
each other in one single cartridge, one of 115 
the two components then preferably being 
packed in an independent wrapping, whereby 
it is possible to remove forthwith this in- 
dependently wrapped component from the 
cartridge to add it shortly before use to the 120 
component at the other side of the piston. 
It is clear that then the lids should be 
located detachably on the paper board cylin- 
drical cartridge wall because as a result 
effected by edges on the lids being clamped 125 
with slight pressure around or in the cylin- 
drical cartridge wall becausse as a result 
of the effectively all-sided applied pressure 
strong connections are superfluous. 

Preferably the conduit 2 is a flexible tube 130 
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one end of which is connectable to the con- 
necting member 13 and the other end to the 
nozzle 3. This tube is made of cheap 
material and, consequently can be replaced 
5 by another tube for each following cart- 
ridge. Consequently, if paste has remained 
behind in the tube, the tube can be dis- 
carded with each emptied cartridge. In the 
embodiment of the cartridge with the piston 

10 dividing the interior of the cartridge into 
two chambers and with the substance to 
be injected packed in the chamber between 
the lid with the connection member 13 and 
the piston, this tube for instance might be 

15 located in the chamber between the piston 
and the second lid, if this is desired, to- 
gether with an amount of hardening agent 
in an independent wrapping. m 
A valve 15 which works by squeezing the 

20 flexible tube, may be mounted, if desired. 
Preferably a valve is used with which 
the flexible tube 2 can be squeezed from 
the outside because a normal valve with 
a valve body within the tube could soon 

25 become filthy with the paste or even could 
get clogged up. When the paste hardens 
in a normal valve, the latter can only be 
cleaned with difficulty or not at all. These 
disadvantages may be avoided by the appu- 

30 cation of a cheap and continuous flexible 
tube which can be discarded after each use, 
and which can be locally squeezed by means 
of a valve member 15. The valve member 
15 in this case does not contact the paste, 

35 thus only the tube 2 can become filthy. 
According to Fig. 1 the valve member can 
be pressed against the tube 2 by means ot 
the lever 17. It is preferred, however, to 
operate the valve member 15 via a rod 

40 mechanism from a butt-shaped handle 9 
according to Fig. 2 by means of for ex- 
ample a trigger 18. Thereby the entire de- 
vice can be carried in one hand, while the 
trigger can be operated with the same hand. 

45 Due to the repeated opening and squeezing 
of the tube 2 at the same place after a 
time in use it may lose its elasticity at that 
place. In the case of reduced elasticity the 
flexible tube will not resume its original 

50 sectional outline at the place when opened, 
which may disadvantageous^ influence the 
propulsion of the paste through the tube. 
Beside the reason that paste may adhere to 
the wall of the tube and may remain behind 

55 in the tube to harden there after emptying 
of the cartridge, it is also desirable to re- 
place the tube by another due to the de- 
creasing elasticity. Therefore the flexible 
tube 2 also can be removed from the device 

60 to be discarded after emptying the cartridge. 
It is advantageous that the valve 15, 
which is located between the cartridge and 
the nozzle 3 is used instead of a valve in 
series with the connection 4 for controlling 

65 compressed fluid to the pressure chamber 1. 



For valve 15 is capable to stop immediately 
all supply of paste to the nozzle 3, whereas 
this is impossible with a valve in series with 
the connection 4. A valve in the connection 
4 does stop the supply of compressed air, 70 
but it cannot prevent that the compressed 
air. already present in the pressure vessel 
1 continues to force paste out until the 
pressure in the pressure vessel has been 
reduced to such an extent that the paste is 75 
not any more forced to flow out Conse- 
quently, a valve in the supply of compressed 
air, renders it impossible to stop immediately 
the supply of paste to the injecting head, 
with as result losses of paste. Having the 80 
valve on the tube 2 renders it possible to 
stop the supply of paste immediately the 
paste, which has been injected into the 
wood, starts flowing out of the wood again 
because the holes in the wood have been 85 
filled, and consequently paste can be saved. 

Figs. 3 and 4 are longitudinal sections of 
auxiliary parts which may be mounted on 
the injection nozzle 3 to press against the 
wood in the immediate vicinity of the nozzle 90 
in order to prevent in this way the outflow 
of paste from the wood along the, outside 
of the nozzle. For that purpose the auxiliary 
part is provided with a channel 19 fitting 
the outer periphery of the injection nozzle 95 
3, through which the channel the injection 
head, consequently, should extend into the 
wood or the crack. Each auxiliary part is 
in the form of a block and is provided 
with a resilient bracket 20 which can snap 100 
into a slot 21 in the nozzle to retain the 
auxiliary part on the injection nozzle 3. 

In order to render various positions of 
the injection device possible with respect to 
the surface to be treated, which may be 105 
necessary in case of portions which are 
difficult to reach, the channel 19 may be 
oblique instead of perpendicular. In the 
case of an auxiliary part with a longitudinal 
section according to Fig. 3 and a cross 110 
section according to Fig. 5, the injection 
nozzle is perpendicular to the surface to 
be treated. With an auxiliary part with a 
longitudinal section according to Fig. 3 and 
a cross section according to Fig. 6 the nozzle lis 
has an oblique position. Also an auxiliary 
part with a longitudinal section according 
to Fig. 4 and a cross section according to 
Fig. 5 or 6 is possible. m 

A piercer 16 to pierce holes into the wood l^u 
to be treated may take the form as repre- 
sented in the drawing. This piercer is in- 
dicated with full lines in its utilizing 
position whereas the piercer may be turned 
back to its rest-position indicated by dotted 12$ 
lines. In Fig. 2 the piercer is represented 
only in its rest position. 

To render the device ready for use tne 
pressure vessel 1 is opened by removing one 
of the end walls, e.g. end wall 6. 
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In the artificial resin, for example, is to 
be mixed with a hardening agent, this should 
take place on the spot shortly before use 
by removing the lid 12 with the connecting 
member 13, whereupon the hardening agent 
is added to and mixed with the paste-like 
artificial resin. Finally the lid 12 can again 
be mounted on the cylindrical wall of the 
cartridge. 

Thereupon the flexible tube, constituting 
the conduit 2 is shifted onto the connecting 
member 13 of lid 12. The outside diameter 
of connecting member 13 has been chosen 
such that the flexible tube 2 at that spot 
gets slightly stretched in cross-section 
whereby after introduction of tube 2 through 
opening 7 into the end wall 6 correct sealing 
of the tube 2 onto the opening 7 can be 
obtained. 

The end wall, together with the mounted 
cartridge 10 is then mounted on the pressure 
chamber 1 again. 

The other end of the flexible tube 2 there- 
upon is connected to the injection nozzle 3. 

By now admitting compressed air into the 
closed pressure chamber through the con- 
nection 4, the walls of the cartridge 10 are 
subjected to an effectively all-sided pressure 
because all external dimensions of the cart- 
ridge are smaller than all internal dimen- 
sions of the pressure vessel L Because of 
this all-sided pressure there is no need to 
make the walls of the cartridge strong in 
such a way as to be capable of withstand- 
ing pressures generally used for injecting 
pastes into wood, for example 2 to 6 at- 
mospheres. Because of this effectively all- 
sided pressure in the pressure vessel I, the 
cartridge may be constructed cheaply and 
is therefore disposable. 

By the pressure prevailing in the pressure 
vessel the piston 14 presses onto the paste- 
like filler material, which flows to and 
through the injection nozzle 3 through the 
connecting member 13 and the conduit 2. 
Because of effectively all-sided pressure pre- 
vailing inside the pressure chamber, the 
piston 14 acts to maintain the paste-like 
mass under uniform pressure over the entire 
section of the cartridge. Thus there is no 
need for the piston to closely fit the cart- 
ridge wall. 

If the cartridge has been pressed emptv, 
the pressure vessel 1 can be opened again 
by removal of the end wall 6 and the empty 
cartridge can be replaced by a filled one, and 
if desired, the conduit 2 may also be re- 
placed by a clean one. 

WHAT WE CLAIM IS:— 

1. An apparatus for injecting paste-like 
substances comprising a pressure chamber 
which is adapted to be connected to a source 
of compressed fluid, an exchangeable and 
disposable cartridge for containing the paste- 
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like substance, the cartridge being located 
in said pressure chamber so that its outer 
periphery is completely spaced from the wall 
of the pressure chamber whereby admittance 
of compressed fluid into said pressure cham- 
ber places the cartridge under effective all- 
sided pressure from the compressed fluid, 
an injector nozzle connected to the pressure 
chamber and communicating with the cart- 
ridge, the cartridge having a piston propel- 
lable by the pressure of compressed fluid 
in said pressure chamber toward one end 
wall of the cartridge to thereby cause paste- 
like substance to be extruded through the 
nozzle, and a replaceable connection locat- 
able, in use, in the communication between 
the nozzle and the cartridge. 

2. An apparatus as claimed in claim 1, 
in which the nozzle and the cartridge are 
axially aligned. 

3. An apparatus as claimed in claim 1 
or claim 2, in which the replaceable con- 
nection is flexible. 

4. An apparatus as claimed in any one 
of -claims 1 to 3 in which the replaceable 
connection is an expendible detachable tube. 

5. An apparatus as claimed in any one 
of claims 1 to 4, in which the nozzle is 
carried directly by and is detachable from 
the pressure chamber. 

6. An apparatus as claimed in any one 
of claims 1 to 5 in which the cartridge com- 
prises a sleeve with at one end a lid con- 
stituting said piston and formed of a disc 
with an upstanding edge, and with a detach- 
able lid at the other end of the sleeve, the 100 
latter lid being provided with a connecting 
member for connection to the replaceable 
connection. 

7. An apparatus as claimed in any one 

of claims 1 to 6 in which the piston is re- 105 
tained and guided only by the inside wall 
surface of the cartridge. 

8. An apparatus as claimed in any one 
of claims 1 to 5 in which the cartridge 
comprises a sleeve and both ends of the 110 
sleeve are provided with lids, which can 

be detached without damaging the sleeve, 
the piston being within the sleeve and divid- 
ing the interior of the sleeve into two cham- 
bers and the lid remote from the nozzle 115 
being^ detachable prior to use to expose 
the piston to the pressure chamber interior. 

9. An apparatus as claimed in claim 8 
in which the paste-like substance is located 

in the sleeve chamber between the piston 120 
and the lid located adjacent the nozzle and 
in which an independently wrapped harden- 
ing agent and the replaceable connection *re 
locatable in the sleeve chamber at the other 
side of the piston the hardening agent and 125 
replaceable connection being removable 
from the sleeve chamber prior to use. 

10. An apparatus as claimed in claim 4 
when appendant to claim 3 having a valve 
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member which is capable of squeezing the 
flexible tube from its exterior at a position 
along its length when located in use between 
the pressure chamber and the nozzle; 
5 11. An apparatus as claimed in claim 

10 in which the valve member is arranged 
to be operated from a handle for supporting 
the pressure chamber. 

12. An apparatus as claimed in claim 
10 6 together with either one of claims 10 or 

1 1 in which in use the flexible tube at one 
end is adapted to be clamped between an 
opening in an end wall of the pressure cham- 
ber and the connecting member on said de- 

15 tachable lid of the cartridge. 

13. An apparatus as claimed in any of 
the preceding claims, including an auxiliary 
part detachably mounted on the nozzle and 
comprising a block with a channel there- 

20 through, die axis of the channel being per- 
pendicular or inclined to a surface of the 
block, the channel being dimensioned so 
that the nozzle fits closely thereinto and a 
resilient bracket being mounted on the 



auxiliary, part in snap engagement with a 25 
slot on the nozzle to hold the auxiliary part 
onto the nozzle* 

14; An apparatus for injecting paste- 
like material comprising a pressure cham- 
ber which is adapted to be connected to a 30 
source of compressed fluid and a cartridge 
constructed and arranged and adapted to 
be operated substantially as hereinbefore 
particularly described with reference to and 
as illustrated in Fig. 1 or in Fig. 2 of the 35 
accompanying drawings. 

15. An apparatus as claimed in any of 
the preceding claims including an auxiliary 
part constructed and arranged substantially 
as hereinbefore particularly described with 40 
reference to and as illustrated in Figs. 3, 4, 
5 and 6* of the accompanying drawings. 

W. P. THOMPSON & CO., 
Coopers Building, 

Church Street, 
Liverpool LI 3AB. 
Chartered Patent Agents. 
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